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Vegetables are pivotal food source to the human beings, representing the source of key nutrients, which in turn 
the occurrence of chronic diseases. Nonetheless, the consumption of poorly washed or in nature vegetables 
may expose individuals to the risk of infection by parasites. The aim of this study was to assess the 
contamination by parasites of medical and veterinary concern in raw vegetables used for human consumption. 
Fresh vegetables [i.e., lettuces (n = 50), carrots (n = 50) and beet (n = 50)] were acquired in different market 
places across the municipality of Garanhuns (northeastern Brazil) and the presence of parasites assessed by a 
sedimentation technique. Parasites were detected in 44.7% (67/150) of the evaluated samples. This study 
provides important data on the occurrence of zoonotic agents in vegetables. Therefore, strict hygienic measures 
should be adopted to reduce the risk for vegetable contamination leading to a reduction of human infection by 
pathogens of medical importance. 
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Resumo 
Os vegetais são essenciais para os seres humanos, representando uma importante fonte de nutrientes e 
reduzindo a ocorrência de doenças crônicas. No entanto, uma dieta importante com esse tipo de alimento pode 
expor indivíduos a infecções por parasitos, especialmente quando os vegetais são mal higienizados ou 
consumidos in natura. O objetivo desse estudo foi avaliar a contaminação por parasitos de interesse médico-
veterinário em vegetais crus utilizados para consumo humano. Vegetais frescos [alfaces (n = 50), cenouras (n 
= 50) e beterraba (n = 50)] foram adquiridos em diferentes mercados privados do município de Garanhuns 
(nordeste do Brasil) e a presença de parasitos foi avaliada por uma técnica de sedimentação. Parasitos foram 
detectados em 44,7% (67/150) das amostras examinadas. Este estudo fornece dados importantes sobre a 
ocorrência de agentes com potencial zoonótico. Portanto, devem ser adotadas medidas de higiene rigorosas 
para reduzir o risco de contaminação vegetal, levando à redução de infecções em humanos por patógenos de 
importância médica. 




Vegetables are pivotal food source to the 
human beings, representing the source of important 
nutrients (e.g., vitamins, amino acids) that are 
involved in the reduction of the occurrence of 
chronic diseases, as well as maintenance of body 
weight (Jaime and Monteiro, 2005). The 
consumption of poorly washed raw vegetables can 
expose individuals to viral, bacterial and parasitic 
infections (Jaime and Monteiro, 2005; Luz et al., 
2017). Among the most common parasites detected 
in vegetables, helminths (e.g., Toxocara spp., 
Angiostrongylus spp.) and protozoa (e.g., Giardia 
duodenalis, Cryptosporidium spp.) have a great 
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importance (Tefera et al., 2014). In general, food-
borne infections cause abdominal pain, bloating 
and diarrhoea (Garcia et al., 2018). 
Previous studies have demonstrated that 
sociodemographic characteristics, personal 
hygiene, basic sanitation and health promotion are 
important factors involved in the transmission of 
parasites by vegetables (Kiani et al., 2016; Bekele 
et al., 2017). In fact, this contamination may occur 
from cultivation to commercialization, since 
various factors such as use of low quality organic 
fertilizers, aspect of water for irrigation, inadequate 
storage and transportation, and handling may be 
considered risk factors (Falavigna et al., 2005; 
Takayanagui et al., 2006). The number outbreaks 
associated with the consumption of contaminated 
raw vegetables is most likely underestimated due 
to major failures in the diagnostic and notification 
system, and with cases hard to be documented 
(Eraky et al., 2014). 
According to World Health Organization 
(WHO, 2019), the presence of up to one nematode 
egg per litter of irrigation water is considered 
acceptable; however, this cannot be appropriate in 
favourable conditions that allow the nematode eggs 
to survive (e.g., low mean temperatures). In this 
case, the threshold should be reduced to less 0.1 
egg for litter (Blumenthal et al., 2000). In this 
context, the parasite detection in vegetables is a 
major public health issue (Luz et al., 2017). 
Therefore, the aim of this study was to assess the 
contamination by parasites of medical and 
veterinary concern in raw vegetables used for 
human consumption.   
 
Materials and Methods 
 
Study area and sampling 
Samples were obtained in different market 
places located in the urban area of the municipality 
of Garanhuns (8°53′25″S and 36°29′34″W), 
Pernambuco, northeastern Brazil. This region is 
located at a height of 900 m above sea level and has 
an average temperature of 22°C, with a maximum 
in January (24°C) and minimum in June (19°C). 
The average relative humidity is 90%. Climatic 
information was obtained from the Pernambuco 
Water and Climate Agency (Agência 
Pernambucana de Águas e Clima, APAC). 
All fresh vegetables [i.e., lettuces (n = 50), 
carrots (n = 50) and beets (n = 50)] were produced 
in conventional farming and commercialized in 
different market places. The vegetables were 
randomly selected by convenience (Reis, 2003). 
Each sample was individually stored in plastic bags 




Vegetables were assessed through a 
sedimentation technique. Briefly, samples were 
individually washed with distilled water (250 mL) 
in a plastic container with an aid of brushes, which 
were sanitized after each procedure in sodium 
hypochlorite. Washing liquid was filtered through 
sterile gauze in a sedimentation glass. After 24h, 
the upper layer was discarded and 30 mL of the 
wash liquid was transferred to plastic tubes and 
centrifuged (200 × g for 1 minute) (Abougrain et 
al., 2010). Subsequently, the supernatant was 
carefully removed and 100 µL of the pellet was 
transferred to five glass slides, mixed withLugol’s 
Iodine solution and analysed under optical 
microscope with 100x and 400x magnification. 
 
Data analysis 
The chi-square test (x2) was used to compare 
the positivity among vegetables. The significance 
level was set up at 5%. All analyses were 
performed using the statistical software BioEstat 
version 5.0 (Ayres et al., 2007). 
 
Results 
Out of all samples analysed 44.7% (67/150) 
scored positive for at least one immature form of 
parasites (eggs, larvae, oocyst and/or protozoan 
cysts). The overall results according to single and 
mixed contamination are summarized on Table 1.  
 
Table 1. Frequency of contaminated vegetables by 
parasites commercialized in the municipality of 








Simple 42 (21) 24 (12) 22 (11) 
Double 20 (10) - 6 (3) 
Triple 18 (9) - - 
Fourfold 2 (1) - - 
Total 82 (41) 24 (12) 28 (14) 
 
The occurrence of each parasite according to 
the vegetable is described on Table 2. 
Difference statistically significant was 
observed when compared the positivity between 
lettuces and carrots (x2 = 31.4733; p < 0.05), and 
lettuces and beets (x2 = 29.4545; p < 0.05).  
Barros et al. (2021) Parasites in vegetables used for human consumption: a risk for public health 
 
Medicina Veterinária (UFRPE), Recife, v.15, n.2 (abr-jun), p.125-129, 2021 
 127 
Table 2. Immature forms of gastrointestinal parasites detected in vegetables commercialized in the municipality of 










Ascarididae (eggs) 30 (15) 10 (5) 8 (4) 16.0 (24) 
Trichuridae (eggs) 2 (1) - - 0.6 (1) 
Rhabditidae (larvae) 18 (9) - 8 (4) 8.6 (13) 
Oxyuridae (eggs) 2 (1) 6 (3) 6 (3) 4.6 (7) 
Trichostrongylidae (eggs) 2 (1) - - 0.6 (1) 
Ancylostomatidae (eggs) 14 (7) 6 (3) 8 (4) 9.3 (14) 
Anoplocephalidae (eggs) 2 (1) - - 0.6 (1) 
Endolimax (cysts) 8 (4) - - 2.6 (4) 
Entamoeba (cysts) 46 (23) - - 15.3 (23) 
Giardia (cysts) 8 (4) - - 2.6 (4) 
Unidentified coccidian (oocysts) 12 (6) 2 (1) 4 (2) 4.0 (6) 
Discussion  
This study demonstrated that vegetables 
commercialized in the municipality of Garanhuns 
show a high rate of contamination by parasites of 
public health concern. The overall positivity 
(44.7%; 67/150) herein observed indicates the lack 
of hygiene conditions during the cultivation and/or 
handling of these vegetables. Similarly, studies 
have reported frequencies ranging from 6.2% 
(Mesquita et al., 1999; Gabre and Shakir, 2016) to 
61.1% (Luz et al., 2017). In particular, lettuce 
contamination (82.0%) was very close to that found 
in a previous study (79.0%) in the metropolitan 
region of Recife (Ramos et al., 2019). It is known 
that these variations most likely are related to the 
hygienic conditions presented in each area of 
sampling and to the method used to recovery the 
parasites. The vegetables assessed are widely used 
in natura, especially in fresh salads. In general, 
lettuces were more contaminated than carrots and 
beets. This variation may be due to the fact that 
lettuce has irregular surfaces, which facilitates the 
fixation of parasites in this vegetable when 
compared to those with smooth surface (Tefera et 
al., 2014).  
The parasitic structures observed were 
viable and were morphologically identifiable, 
through visualization by optical microscopy. 
Parasites of the families Ascarididae (16.0%) and 
Ancylostomatidae (9.3%) were the most common 
nematodes retrieved. It is important to note that the 
climatic conditions of the area of study allow the 
development of these parasites (Gamboa, 2005; 
Tchakounté et al., 2018). This finding is worthy of 
note since representants of these families may 
cause Visceral and Cutaneous Larva migrans, 
respectively (Sharma et al., 2015). The presence of 
larvae of the Trichostrongylidae family may be 
related to the presence of animal faeces 
contaminating the environment, which may be 
associated with the use of low-quality fertilizers or 
the circulation of animals in the area of cultivation. 
Similarly, parasites forms belonging to the 
Rhabditidae family were observed in 8.6% of 
samples analysed. This family includes 
Strongyloides stercoralis, important causative 
agent of disease in humans (Schär et al., 2013; 
CDC, 2019). 
Amongst the protozoa detected, those of the 
genus Entamoeba (15.3%) were the most abundant. 
Vegetables and water have been considered 
important source of contamination to human 
infection. Clinically, diarrhoea, weight loss, 
vomiting, bloating and abdominal cramps feature 
these infections; however asymptomatic cases may 
also occur (Feng and Xiao, 2011; Rafael et al., 
2017). The predomination of immature forms of 
helminths over protozoa may be related to the 
washing process. It has been demonstrated that the 
mechanical washing is more efficient to remove 
cysts/oocysts of protozoan than eggs of helminths 
(Luz et al., 2017). 
Findings of this study are pivotal to 
demonstrate the absence of hygiene conditions and 
the risk that the consumption of these contaminated 
vegetables represents for the public health. It is 
difficult to state when the contamination occurred, 
especially because information about the 
conditions of storage and water used during the 
cultivation are absent. However, it is known that 
failures may occur during the whole process (from 
cultivation to commercialization) allowing the 
contamination by parasites of medical and 
veterinary concern (Luz et al., 2017; Tefera et al., 
2018). Due the difficulty to control the vegetal 
contamination, it is important to highlight that 
vegetables must be always sanitized before the 
consumption. Raw vegetables are important routes 
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of transmission of intestinal parasites and have 
been considered cause of foodborne outbreaks 
throughout the world (Bekele and Shumbej, 2019). 
It is believed that these infections may affect about 
550 million people and cause until 230.000 deaths 
annually (WHO, 2019). 
This study provides important data on 
contamination by zoonotic agents in vegetables 
(lettuces, carrots and beets) commercialized in the 
municipality of Garanhuns. Therefore, it is 
extremely important to adopt hygienic measures 
through health education of producers and 
consumers aiming to reduce the vegetable 
contamination, and consequently the risk of human 
infection by these pathogens. 
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